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What is claimed is: 

1 . A method for identifying whether a target agent is present in a biological 
sample, the method comprising the steps of: 

preparing a plurality of capture beads pre-treated with a bead blocking agent, 
each of said capture beads having at least one transport probe affixed thereto; 

preparing a plurality of reporter beads pre-treated with the bead blocking 
agent, each of said reporter beads having at least one signal probe affixed thereto; 

mixing said capture beads and said reporter beads under binding conditions 
so as to permit formation of a dual bead complex if said target agent is present in 
the sample, the reporter bead and capture bead each being bound to the target 
agent; 

isolating the dual bead complex from the mixture to obtain an isolate; 

exposing the isolate to a capture field on an optical bio-disc, the capture field 
having a capture agent that binds to the dual bead complex; and 

detecting the presence of the dual bead complex in the disc to indicate that 
the target agent is present in the sample. 

2. The optical bio-disc as used in conjunction with the method recited in 
claim 1 . 

3. A method of preparing a dual bead assay for use in an optical bio-disc, 
said method comprising the steps of: 

providing a mixture of capture beads that have transport probes covalently 
bound thereto; 

providing a mixture of reporter beads that have signal probes covalently 
bound thereto; 

blocking said mixture of capture beads with a bead blocking agent; 
blocking said mixture of reporter beads with said bead blocking agent; 
suspending said mixture of capture beads in a hybridization solution; 
adding to said mixture a target agent that hybridizes with said transport 
probes; 

adding to said mixture said reporter beads; 
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allowing said signal probes to hybridize with said target agent to thereby form 
a dual bead complex including at least one capture bead and one reporter bead; 

separating said dual bead complex from unbound reporter beads; 

removing from said mixture said unbound reporter beads; and 

loading said mixture including said dual bead complex into an optical bio-disc 
for analysis. 

4. The optical bio-disc as used in conjunction with the method recited in 
claim 3. 

5. A method of preparing a dual bead assay for use in an optical bio-disc, 
said method comprising the steps of: 

providing a mixture of capture beads having transport probes covalently 
attached thereto; 

providing a mixture of reporter beads that have signal probes covalently 
bound thereto; 

blocking said mixture of capture beads with a bead blocking agent; 
blocking said mixture of reporter beads with said bead blocking agent; 
suspending said mixture of capture beads in a hybridization solution; 
adding to said mixture a target agent that hybridizes with said transport 
probes; 

allowing said transport probes to hybridize with said target agent to thereby 
form a hybridized partial complex including at least one capture bead; 

separating within said mixture said hybridized partial complex from unbound 
target agents; 

adding to said mixture reporter beads including signal probes covalently 
attached thereto; 

allowing said signal probes to hybridize with said target agent to thereby form 
a dual bead complex including at least one capture bead and one reporter bead; 

separating said dual bead complex from unbound reporter beads; 

removing from said mixture said unbound reporter beads; and 

loading said mixture including said dual bead complex into an optical bio-disc 
for analysis. 
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6. The optical bio-disc as used in conjunction with the method recited in 
claim 5. 

7. A method of testing for the presence of a target-DNA in a DNA sample by 
use of an optical bio-disc, said method comprising the steps of: 

preparing a DNA sample to be tested for the presence of a target-DNA; 

preparing a plurality of reporter beads each having covaiently attached 
thereto a plurality of strands of signal-DNA and an anchor agent, the target-DNA 
and the signal-DNA being complementary; 

preparing a plurality of capture beads each having covaiently attached 
thereto a plurality of transport-DNA, the target-DNA and transport-DNA being 
complimentary; 

blocking said plurality of reporter beads and "said plurality of capture beads 
with a bead blocking agent; 

mixing said DNA sample, said plurality of reporter beads, and said plurality of 
capture beads to thereby form a test sample, the transport-DNA and the signal-DNA 
being non-complimentary; 

allowing hybridization between said signal-DNA, any target-DNA, and 
transport-DNA existing in the DNA sample to thereby form a dual bead complex 
including at least one capture bead and one reporter bead; 

removing from the test sample reporter beads and capture beads that are not 
associated with the dual bead complex; 

depositing said test sample in a flow channel of an optical bio-disc which is in 
fluid communication with a target zone, the target zone including a plurality of 
capture agents each including an amino group that attaches to an active layer to 
immobilize the capture agents within the target zone; 

allowing any anchor agent to bind with the capture agents so that reporter 
beads associated with the dual bead complex are maintained within the target zone; 
and 

detecting any dual bead complexes in the target zone to thereby determine 
whether target-DNA is present in the DNA sample. 

8. The optical bio-disc as used in conjunction with the method recited in 
claim 7. 
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9. A method of testing for the presence of a target-DNA in a test sample by 
use of an optical bio-disc, said method comprising the steps of: 
5 preparing a test sample to be tested for the presence of a target-DNA; 

preparing a plurality of reporter beads each having covalently attached 
thereto a plurality of strands of signal-DNA, the target-DNA and the signal-DNA 
being complementary; 

preparing a plurality of capture beads each having covalently attached 
10 thereto a plurality of transport-DNA and an anchor agent, the target-DNA and 
transport-DNA being complimentary; 

blocking said plurality of reporter beads and said plurality of capture beads 
with a bead blocking agent; 
p depositing a plurality of capture beads and reporter beads in a mixing 

jW 15 chamber, each of said reporter beads and said capture beads including signal-DNA 

iff and transport-DNA, respectively, being non-complimentary to each other; 

"< depositing said test sample in the mixing chamber of an optical bio-disc 

• which is linked to a target zone by a connecting flow channel allowing any target- 

DNA existing in the test sample to bind to the signal-DNA and the transport-DNA on 
fU 20 the reporter and the capture bead, respectively, to thereby form a dual bead 

complex; 

PJ rotating the optical bio-disc to cause the dual bead complex to move from the 

mixing chamber through the flow channel and into the target zone, the target zone 
including a plurality of capture agents each including an amino group that attaches 
25 to an active layer to immobilize the capture agents within the target zone, said 
capture agent having affinity for the anchor agent; 

allowing any anchor agent to bind with the capture agent so that capture 
beads associated with dual bead complex are maintained within the capture zone; 
removing from the target zone reporter beads that are free of any dual bead 
30 complex; and 

detecting any dual bead complex in the target zone to thereby determine 
whether target-DNA is present in the test sample. 
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10. The optical bio-disc as used in conjunction with the method recited in 
claim 9. 

1 1 . A method of testing for the presence of a target-RNA in a test sample by 
use of an optical bio-disc, said method comprising the steps of: 

preparing a test sample to be tested for the presence of a target-RNA; 

preparing a plurality of reporter beads each having covalently attached 
thereto a plurality of strands of signal-DNA, the target-RNA and the signal-DNA 
being complementary; 

preparing a plurality of capture beads each having covalently attached 
thereto a plurality of transport-DNA and an anchor agent, the target-RNA and 
transport-DNA being complimentary; 

blocking said plurality of reporter beads and said plurality of capture beads 
with a bead blocking agent; 

depositing a plurality of capture beads and reporter beads in a mixing 
chamber, each of said reporter beads and capture beads including the signal-DNA 
and the transport-DNA, respectively, being non-complimentary to each other; 

depositing said test sample in the mixing chamber of an optical bio-disc 
which is linked to a target zone by a connecting flow channel allowing any target- 
RNA existing in the test sample to hybridize with the signal-DNA and the transport- 
DNA on the reporter and the capture bead, respectively, to thereby form a dual bead 
complex; 

rotating the optical bio-disc to cause the dual bead complex to move from the 
mixing chamber through the flow channel and into the target zone, the target zone 
including a plurality of capture agents each including an amino group that attaches 
to an active layer to immobilize the capture agents within the target zone, said 
capture agent and said anchor agent having affinity to each other; 

allowing any anchor agent to bind with the capture agent so that capture 
beads associated with dual bead complex are maintained within the capture zone; 

removing from the target zone reporter beads that are free of any dual bead 
complex; and 

detecting any dual bead complex in the target zone to thereby determine 
whether target-RNA is present in the test sample. 
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12. The optical bio-disc as used in conjunction with the method recited in 
claim 11. 



13. A method of testing for the presence of a target-antigen in a test sample 
5 by use of an optical bio-disc, said method comprising the steps of: 

preparing a test sample to be tested for the presence of a target-antigen; 
preparing a plurality of reporter beads each having covalently attached 
thereto a plurality of signal-antibody, the signal-antibody having an affinity to 
epitopes on the target-antigen; 
10 preparing a plurality of capture beads each having covalently attached 

thereto a plurality of transport-antibody and an anchor agent, the transport-antibody 
having affinity to epitopes on the target-antigen; 

blocking said plurality of reporter beads and said plurality of capture beads 
p with a bead blocking agent; 

® 15 depositing the capture beads and the reporter beads in a mixing chamber of 

in an optical bio-disc, each of said reporter beads and capture beads including the 

+j signal-antibody and the transport-antibody, respectively, having no affinity to each 

* other; 

depositing said test sample in the mixing chamber of said optical bio-disc 
?PU 20 which is linked to a target zone by a connecting flow channel allowing any target- 

antigen existing in the test sample to bind to the signal-antibody and the transport- 
Hi antibody on the reporter and the capture bead, respectively, to thereby form a dual 
bead complex; 

rotating the optical bio-disc to cause the dual bead complex to move from the 
25 mixing chamber through the flow channel and into the target zone, the target zone 
including a plurality of capture agents each including an amino group that attaches 
to an active layer to immobilize the capture agents within the target zone; 

allowing any anchor agent to bind with the capture agent so that capture 
beads associated with dual bead complex are maintained within the capture zone; 
30 removing from the target zone reporter beads that are free of any dual bead 

complex; and 

detecting any dual bead complex in the target zone to thereby determine 
whether target-antigen is present in the test sample. 
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14. The optical bio-disc as used in conjunction with the method recited in 
claim 13. 

15. A method of making an optical bio-disc to test for the presence of a 
5 target agent in a test sample, the method comprising the steps of: 

providing a substrate having a center and an outer edge; 

encoding information on an information layer associated with the substrate, 
the encoded information being readable by a disc drive assembly to control rotation 
of the disc; 

10 forming a target zone in association with the substrate, the target zone 

disposed at a predetermined location relative to the center of the substrate; 
depositing an active layer in the target zone; 

depositing a plurality of capture agents in the target zone, each capture agent 
q including an amino group that covalently attaches to the active layer to immobilize 

15 the capture agent within the target zone; 
Iff blocking said target zone with a plurality of blocking agents after depositing 

% said capture agents; 

.« forming a flow channel in fluid communication with the target zone; 

forming a mixing chamber in fluid communication with the flow channel; 
HJ 20 depositing a plurality of reporter beads in the mixing chamber, each of the 

S reporter beads having covalently attached thereto a plurality of signal probes, each 

PJ of the signal probes having affinity to the target agent; 

depositing a plurality of capture beads in the mixing chamber, each of the 
capture beads having covalently attached thereto a plurality of transport probes and 
25 an anchor agent, each of the transport probes having affinity to the target agent, the 
transport probes and signal probes having no affinity toward each other, and the 
capture agents and the anchor agents having specific affinity to each other; and 
adding a pre-determined amount of bead blocking agent to the mixing chamber to 
prevent non-specific binding of the beads to each other and the walls of the mixing 
30 chamber. 
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